C and N pools (i.e., total, passive, and active) within grazed paddocks is necessary to partition nutrients along 
elevation. Paddock design was described in Wilkinson et al. (1989) tween potential and actual losses of nutrients. Accumuand 150-300 mm depths) from each experimental unit (i.e., paddock ϫ distance ϫ depth combination) were wetted to lation of soil organic matter under grassland is an impor-50% water-filled pore space (Franzluebbers, 1999a) , placed tant process necessary for development of diverse soil into a 1-L canning jar along with vials containing 10 mL of microbial communities capable of cycling and sequester-1 M NaOH to trap evolved CO 2 and water to maintain humiding soil nutrients. Lateral distribution of soil organic ity, and incubated at 25 Ϯ 1ЊC for 24 d to determine potential matter in grazed paddocks has not been investigated in C mineralization (Franzluebbers and Arshad, 1996) . Alkali great detail, but is likely to be significant because of microbial enrichment of soil was detectable near shade enriched soil organic C (i.e., 0-10 m) was not grazed as and water due to cattle drinking and lounging activity, closely as in the remainder of the paddock, perhaps with a gradual decline and reaching a trough farther because of an aversion by cattle to grazing urine-and away (Fig. 5b ). dung-affected herbage.
Basal soil respiration had a spatial distribution pattern Particulate organic C at 1 and 10 m from shade or very similar to that of soil microbial biomass C (data water was 26% greater than at farther distances at not shown). In fact, no difference in spatial distribution depths of 25 to 75, 75 to 150, and 150 to 300 mm (Fig. was observed in the ratio of basal soil respiration to 3a). To a depth of 300 mm, particulate organic C and soil microbial biomass C. This ratio, also referred to as N were greatest near shade or water and gradually despecific microbial activity, decreased with soil depth creased farther away (Fig. 3b) (150-300 mm). Decreasing specific microbial ence in source of soil organic C at 1 and 10 m from shade activity with soil depth reflects the importance of a conor water is supported by greater particulate organic C tinuous supply of surface organic inputs, such as plant at a depth of 0 to 25 mm at 10 m than at 1 m ( Fig. litter and feces, to support biological activity rather than 3a). Particulate organic C and N are physically defined a large microbial biomass. Plant residues and animal fractions of partially decomposed organic matter demanures have been shown to be important substrates rived from animal and plant tissues (Cambardella and for enhancing biological soil quality in the short and Elliott, 1992) and may be sensitive to long-term changes long term (Fauci and Dick, 1994) . in surface residue accumulation and root distribution.
Soil inorganic N was greatest immediately adjacent The ratios of particulate organic C to soil organic C to shade or water sources and decreased dramatically and particulate organic N to total N were even more farther away at all soil depths (Fig. 6a) . At a depth of sensitive to spatial distribution than any of these individ-0 to 300 mm, inorganic N content was 147, 66, 52, 55, ual properties (Fig. 4) . Our results indicate that the 10-to 30-m distance from shade or water sources is an enriched zone of particulate organic C and N, which were probably derived from fecal deposition at the soil surface and enhanced plant root development at lower depths because of the impact of the particulate organic fraction on increased (i) supply of organic nutrients, (ii) water retention, and (iii) water infiltration.
Soil microbial biomass C at 10 m from shade or water sources was an average of 29% greater than at distances farther away at a depth of 0 to 25 mm (Fig. 5a ). Comparing 1 and 10 m with 30 to 80 m from shade or water sources, soil microbial biomass C was 29% greater at a depth of 25 to 75 mm, 10% greater (P ϭ 0.09) at a depth of 75 to 150 mm, and not different at a depth of 150 to 300 mm. Microbial enrichment of soil as affected by cattle drinking and lounging activity was, therefore, averaged across depths in response to distance from shade or water sources. Error bars are LSD at P Յ 0.05 within a soil depth.
limited to the surface 150 mm. To a depth of 300 mm, shade or water does not appear to have been a result of increased mineralization from soil organic N, because net potential N mineralization was lower at 1 m than other distances at a depth of 0 to 25 mm and not different from other distances at depths of 25 to 75 and 150 to 300 mm (Fig. 6b) . To a depth of 300 mm, net potential N mineralization was not affected by distance from shade or water sources. Rather, higher inorganic N content nearest shade or water may have been more likely due to frequent urination and lack of vegetation immediately adjacent to shade and water. Extreme trampling of these areas led to wallows, which then had no uptake mechanism for removal of inorganic N, unlike the heavy demand for inorganic N by tall fescue forage in other sources becomes enriched in active (i.e., soil microbial aged across distances from shade or water was high at biomass and readily mineralizable), slow (i.e., particuthe soil surface, decreased rapidly to a depth of 300 to late organic), and total pools of soil C and N probably 600 mm, and then increased with further increases in because of the high frequency of organic deposition depth, especially with high N fertilization (Fig. 7) . It from cattle defecation and urination, which increase appears that tall fescue root activity may be limited to fertility and subsequent forage growth. More frequent the upper 1000 mm of soil, leaving a significant quantity cattle traffic near shade and water sources compacted of inorganic N below this depth as a result of leachate soil only to a depth of 75 mm, but did not significantly accumulation. We did not discriminate between watercompact soil to a depth of 300 mm. To minimize the soluble and anion-exchangeable NO 3 -N, but anionprobability of N contamination of surface and groundexchange capacity is significant in these clayey subsoils water supplies, shade or water sources should be (i) (Bellini et al., 1996) . The percentage of inorganic N moved periodically to avoid point accumulation of inorcomposed of NO 3 -N increased with soil depth from ganic N, (ii) positioned on the landscape to minimize 26% (0-300 mm) to 71% (300-900 mm) to 83% the flow of percolate or runoff directly from these areas (900-1500 mm).
to water supplies, or (iii) avoided during routine fertilThe significantly higher inorganic N content nearest ization.
